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with open developmear of coal deposits. • 

contan.fr.TnT/i'^'' ^'"^f^"" "lov^er processing costs and decreased levels of enviromnental 
~aCh'ei™ ~ °' "^^^ ^^^^^^ ^ 

nr.no f"" ^ ^^^^^'^^ processing technology by columns, where: 1 2 - 

prepam ory nune opcmngs (drifts and cross-sectional tenches); 3 - iLin mine opening (siope 
orient, ex^ tencl, etc.); 4 - wells, in the bed, 5- perforated, well p:ping:.6- se^gTiso^ 

ST 13 l^ r.^lTJ prelinnnary purificadon and processing of die fuel 

imx, 13 - fuel cell battery; 14 - the waste-hcat boiler. Hg. 2 shows the propos^ coal bed 

-dit, or cross-secnonal trench), including Ae sanic items as Fi- 1 identified bv the ^ 
numbers. AdditionaUy, Item 15 on Hg. 2 shows the auxiliary wel ^onXt^i^^'T. 
certain (pi^eternnned) distance &om the preparatory opening2, perpendicularly S^^eRs 4 

The proposed coal bed processing technology is carried out in the foDowing manner. 

mine on^^^ 1 I'Jo^^T^ ""'^ -° ^ """^ bed that is prepared by two sectional 

mzne opemngs 1 and2andonemainTnineopening3. Between the preparatory openings 1 and 
LroLr"" distance (approxSely lll5 ^fel'n 

(i?xgT dnfts 1 and 2, are removed and sealing barriers 6 are instaEed to isolate die 

and 2 "^"^ ^'^^^ ^ ^ ^^^^ ^«riers (walls) 6 onto drifts 1 

and 2._ where they are connected to the input and output gas pipiiig 7 and 8 and to tfiel^ 

wens to pipe 8. On dnft 1, aH piping (4) /sic/ is connected to the steam piping 9. 

'J?'^ exhaust-commutator device 10, blower fen 11, appanmis for preliminarv 

are installed at die mail mine opemng 3. Hie input and output gas pipes 7 and 8 blower fan 1 1 

oattery 13. TTic output of die fticl ceU baaeiy 13 is connected to the combustion chamber and 

SSomSr "T^^T-' '° '^^^^^ After instaliingTe mSn 

?de of Sft riirbtf^'' column length, thecoal bed is ignited by some meaj fx^r^e 
side of dnft 1 and blower 1 1 supphes air for coal combustion and gasification diroueh mnincr 7 
lT::r7^t ^' *^ ""'^'^ exhausr-^ommutator device 10 eSs^rZ^VZf^I 
m ) ^ S ml' P^«^-«' ^nt^-g carbon monoxide (cSr^^h^g;' 



This fuel mixture is fed to the apparatus for preHminary purification and processing 12 
and thereafter to the ftiel ceU battery 13, where hydrogen and carbon monoxide arc converted by 
electrochemical means into electricity that is supplied to consumers. The residual fuel mixture 
and water from ihe fuel ceE battery 13 are suppUed to the-combustion chamber and the steam 
generator, respectively, of the waste-hcat boiler 14, where afterburning of the fuel mixture 
produces steam. Then, the gaseous exhaust of the waste-heat boiler 14 combustion chamber 
contammg mainly inert carbon dioxide (CO2). and the steam from the steam generator, and also 
the carbon dioxide generated in the fuel ceU battery by oxidation of carbon monoxide are again 
ted to the acuve (high-temperature)' zone of coal gasification "within "the bed, where the inert 
carton dioxide is reduced by coal to combustible carbon mono;dde and the water vapor is 
endothermically decomposed into hydrogen and oxygen. In this case the steam from the steam 
generator is suppUcd through steam piping 9 and is fed by the perforated piping 5 into the coal 
oxidation (combustion) zone of those wells that are at this time in air-supply mode. Considering 
that the outlet of the waste-heat boiler 14 combustion chamber is connected to one of the inputs 
of the smoke exhaust-commutator device 10 together with blower fan 11. it is evident that the 
inert carbon dio«de is not emitted, as usual, into the atmosphere, bat rather is fed together with 
the air supply mto the coal gasification zone within the bed. 

Therefore, as the coal bed is being consumed with concunent production of electricity by 
electrochemical means by utilizing the fuel ceU battery 13, the elements of the fuel mixture 
Ccabon monoxide and hydrogen) are continuously regenerated within the coal gasification rone 
Wlule improving the efficiency of coal utilization, as a primary energy source, this process also 
solves an even more miportant problem, namely improving .die ecological cleanliness of 
producing electncal energy, since emission of inert carbon dioxide into die atmosphere is by this 
process practically eliminated. To assure efficient consumption of the bed entirely by coal 
gasification in the piUars between wells, with concurrent regeneration of the fuel mixture 
elements, the supply of air and the exhaust of the coal gasification and fiicl mixture component 
regeneration products arc switched as needed from one part of the wells to the other with the 
help of the smoke exhaust-commutator device 10. As some wells are fuUy processed, they are 
disconnected from pipes 7 and 8 and from steam piping 9 and new wells are put into operation, 
-me total number of wells in operation is determined by the capacity of the equipment, by the 
required energy output, etc. 

Example 2. Suppose we need to process a coal bed that is prepared only by one sectional 
mine openmg 2 (drift, adit, or cross-sectional trench). As in the previous example, wells are 
Med frt)m opening 2 into the bed at a certain distance between each other. Perforated pipes 
(5) arc mserted into wells 4, and the edge section of the coal bed, extending beyond drift 2, is 
removed and a scaling barrier (wall) 6 is instaUed. Input and output gas piping 7 and 8 is 
mstalled along drift 2, and the same equipment, as in the previous example, is instaUcd at the 
main well opemng 3. The difference is ±ai in this case the outlet of the waste-heat bofler 14 
combusnon chamber and the outlet of its steam generator are connected to the inlet of the smoke 
exhaust-commutator device 10. 

Also, an auxiliary weU or opening is drilled (installed) from the mine opening 3 at a 
distance from dnft 2, equal to the length of the wells 4. The perforated weU pipins 5 is also 
connected to pipes 7 and 8 in alternating manner. The coal bed is then ignited at ±e ends of 



wells 4, using auxiliary well 15 for rhis purpose. Air for gasification of pillars between the wells 
is supplied through pipe 7 and pipe 8 is used to remove the fuel mixture, which is fed through 
the smoke exhaust-commutator device 10 to the apparatus for preliininary purification, and 
processing 12 and thereafter to the fuel cell battery 13, where hydrogen and carbon monoxide 
axe convened by electrochemical means into electricity that is supplied to consumers. 

The residual fuel mixture and the oxidatioa products of caifaon monoxide and hydrogen 
from the fuel cell battery 13 are supplied to the combustion chamber and the steam generator, 
respectively, of the waste-heat boiler 14, where afterburning of the fuel mixture produces steam. 
The combustion products of "the waste-heat boiler 14 combustion chamber, containing mainly 
inert carbon dioxide (COj), and die steam from the steam generator are fed to the inlet of the 
smolcB exhaust-commutator device 10, which is also supplied by air, oxygen, etc. by blower 1 1. 
Thcrcforc the spent components of the fuel mixture again enter the high-temperatarc coal 
oxidation (combustion and gasification) zone within the bed, where the hear causes endothennic 
decomposition of water (steam) into hydrogen and oxygen, and the carbon dioxide is reduced by 
coal to carbon monoxide, i.e. the spent components of the fuel mixture are regenerated 
(reduced). The regenerated products of the fuel mixture, combined with the products of the 
acmal coal gasification within the bed, are fed in the aforementioned manner back to the fuel 
cell battery 13, and the bed consumpdon process in all other aspects remains as in the previous 
example. 

The proposed equipment for implementing the described technology of coal beds 
processing includes perforated well piping 5, conducted to the preparatory mine openings 
through scaling (isolating) walls 6 with the necessary seals, and also the input and output gas 
piping 7, 8 and steam piping 9, installed along the mine openings 1-3. The proposed equipment 
also includes the smoke exhaust-commutator device 10, blower fen 11, the apparatus for 
preliminary purification and processing of the fiiel mixture 12, fuel cell battery 13, and the 
waste-heat boiler 14. 

The perforated weU piping 5 arc connected to the input and output gas piping 7, 8 in an 
alternating manner and the latter are cormected to the smote exhaust-commutator device 10, to 
which are connected the blower fan 11 and the ^paratus for preliminary purification and 
processing 12, the output of which is fed to the inlet of the fiiel cell battery 13. The outlets of 
the fuel cell battery 13 are connected to the combustion chamber and the inle t of tiie waste-heat 
boiler 14, the outlets of which, in turn, are connected accordingly to the well piping 5 and the 
inlet of the smoke exhaust-commutator 10 (Fig. 1), or simultaneously to the inlets of the latter 
CRg-2). 

The operation of the proposed eqiupment for coal bed processing is described in detail 
above, while describing the application examples for the proposed technology (Examples 1 and 
2) and requires no further explanation. 

As a whole, the proposed method for coal bed processing and the equipment for its 
implementation provide an effective, operator-free, and ecologically clean technology, radically 
different from the current state of the art, and based upon the electrochemical conversion of coal 
gasification products and upon continuous regeneration of the spent components of the fuel 



mxtuie into hydrogen and carbon monoxide directly within the coal' deposit, i.e. within the coal 



CLAIMS 



1. A method for coal bed processing, including the uncoverins and preparation of the coal 
beds by capital or sectional, subsurfece or open mining, drilling of holes along the bed from the 
preparatory openings, ignition of the coal bed. supplying air for coal corabustioQ and 
gasification m the presence of steam, and" the exhaust of the coal "gasificationljroducts throiish 
piping mstalled in the wells along the bed, being different in that, to decrease the operating cost 
and to improve die ecological cleanliness of the production by dccieasing the emission of inert 
carbon dioxide and other hazardous components into the atmosphere, the m-bed coal 
ga^ificanon products are purified, the fuel mixture is prepared and. fed to the fuel ceU battery 
where the said mixmie is converted into electrical energy, the residual fuel and the caihon 
dioxide produced by oxidation of caiton monoxide, and the water produced by oxidation of the 
hydrogen in the fiici mixture arc fed accordingly to the combustion chamber for afterburning 
and to the waste-heat boiler's steam generator: the steam and the gaseous afterburning product 
ot the residual fuel, containing carbon dioxide are then fed from the waste-heat boUer throush 
the piping m the well along the bed into the coal combustion zone, where hydrogen and carbon 
monoxide arc regenerated; the regenerated hydrogen and carbon monoxide together with the 
coal gasification products are again returned to the fuel ceU battery. 

^ t u' f"^^!^f ^^ordins to Par. I, being different in that the gaseous products from the 
waste-heat boilers combustion chamber are fed togetiier with the blown-in air for coal 
combustion and gasification fi^m the side of the pillars currentiy in process. 

3 A method according to Par. 1 and 2, being different in that, when a coal bed is 
processed m columnar fashion, the steam from the waste-heat boiler's steam genemtor is 
supplied into the coal combustion zone from the side of the consumed and de-gass<5 space but 
when the bed processing is accomplished through holes, the steam is suppUed together with tiie 
blown-m air the side of the pillars cuixcntly in process. 

4. A set of equipment for coal bed processing, including input and output gas piping 
weU pipmg, and a waste-heat boUer with a combustion chamber and steam generator, beine 
different m tiiat.to decrease the operating costs and to improve the ecological cleanliness of the 
production by decreasing the emission of inert carbon dioxide and other hazardous components 
into tiic atmosphere, the installation is equipped with a fiiel cell battery, an appanims for 
ptehmmaty purification and processing of die fiiel mixmre, and a ^moke exhaust-commutator; 
the fuel cell batienes are comiected through the appanims for prehminary purification and 
processing of the fuel mixture and the smoke exhaust-conmiutator to the input and output gas 
pipmg, and die oudets of the fuel cell batteries are connected to the waste-heat boiler's 
combustion chamber and steam generator, the output of which is eitiier separated and suppEed 
accordmgly to the mlet of the smoke exhaust-commutator device and the perforated weU pipin- 
or together to tiie inlets of the smoke exhaust-commutator device, while the blower 4 ?s 
connected to one of die inlets of the smoke exhaust-commutator device 
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